Tryptose agar was used to cultivate B. abortus, nutrient agar for S. typhosa, and a glucosecystine blood broth medium for P. tularensis. The cultures were harvested after 48 hours' incubation and inactivated in physiological saline containing 10 per cent formaldehyde.
The interaction of antigen and antibody in vitro is customarily conducted in a liquid or semiliquid environment. Demonstrable reactions may occur in the form of different serological phenomena depending largely on the physicochemical forces involved and the circumstances surrounding the admixture of antigen and antibody.
The use of filter paper by Castaneda (1950) Tryptose agar was used to cultivate B. abortus, nutrient agar for S. typhosa, and a glucosecystine blood broth medium for P. tularensis. The cultures were harvested after 48 hours' incubation and inactivated in physiological saline containing 10 per cent formaldehyde.
A distilled water suspension of bacteria was prepared from the killed sedimented cells. The distilled water was used in the ratio of 5 ml for each 1 ml of packed cell volume. A freshly filtered solution of hematoxylin (National Aniline and Chemical Co.), prepared as Harris' modification of Delafield's hematoxylin, was added in the ratio of 1 ml for each 5 ml of the distilled water suspension of bacteria. The staining solution and the bacteria were allowed to remain in contact for 24 hours at room temperature and the excess stain then removed by centrifuging the bacteria for a total of three times, using physiological saline to wash the cells. The stained antigen finally was resuspended in three volumes of diluent. The final suspension represented 1 ml of packed cells for each 3 ml of diluent and contained approximately two billion microorganisms per ml.
Toluidine blue (National Aniline and Chemical Co.) was used during the study in addition to the hematoxylin. The method of preparing toluidine blue stained antigen was identical to that described for the hematoxylin. Other dyes (crystal violet, methylene blue, and triphenyltetrazolium chloride) were tried and found to be unsuitable.
Antisera. The antisera were prepared in rabbits, a standard tube agglutination test being used to determine the serum titer. The titers (last dilution showing perceptible agglutination) of the antisera used were: P. tularensis 1:2,560; B. abortus 1:320; S. typhosa, "H" agglutinins, 1:2,560. The antisera were stored in a dry ice chest in small lots and used as needed. The reproducibility of the technique was found to be excellent. The delivery of a measured 0.001 ml volume of antigen insured the deposition of this reagent in the same concentration at all times. The selection of a 4 mm wire loop for addition of serum in preference to the use of a modified Kahn pipette capable of delivering a measured 0.001 ml volume was based largely on the greater ease and convenience of using the former, having determined that the delivery of a measured 0.001 ml volume of serum was followed 2 The relative bursting strength of wet paper under standardized conditions. 3 The relative filtration rate of distilled water under standardized conditions. C CA CN CT by exactly the same results in the test as those obtained with the wire loop. Upon completion of the saline washing, the developed paper chromatogram was allowed to air-dry and a permanent photographic record of the data obtained through the use of photographic reproduction equipment (Contoura Legal Model).
RESULTS
It was possible to demonstrate repeatedly, by means of the filter paper technique, the occurrence of an antigen-antibody reaction for the B. abortus, S. typhosa, and P. tularensis systems. A typical result is illustrated by figure 1 in which a B. abortus antigen resists the washing action of physiological saline in the presence of homologous antibody. The antigen, normal serum, and heterologous immune serum controls all failed to show a similar resistance to the saline wash, and their columns were observed to ascend the paper strip. The effect of varying the method of development of the chromatogram (ascending or descending chromatography) failed to influence either the course or extent of the reaction.
The specificity of the technique was investigated by testing each antigen with several heterologous immune sera. The antisera used were those mentioned previously and a serum pre- figure 3 a fixation end point of the S. typhosa antigen seems to be reached with the 1:320 dilution of immune serum, and in figure 4 a fixation end point of the P. tularensis antigen seems to have been reached with the 1:40 dilution of immune serum. A comparison of the fixation titer with the conventional tube agglutination titer for each immune serum is given in table 1. With the exception of the P. tularensis stained antigen, the titers obtained in the standard tube agglutination test were identical, regardless of whether stained or unstained antigen was used. When aliquots of the same sera were used in the filter paper technique, the fixation titer of each serum was considerably less than its corresponding tube agglutination titer. Under the conditions of the tests the use of filter paper to measure the in vitro reactivity of the three agglutinins was shown to be incapable of attaining the same degree of sensitivity exhibited by the standard tube agglutination method.
During the course of the investigation the question arose as to whether one was actually observing the stained antigen flowing up the paper or the stain itself. Microscopic examinations of the ascending columns of completed chromatograms where fixation did not occur disclosed the presence of stained cells which had moved upwards on the paper. A typical observation is presented in figure 5 [VOI, . 68 
